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METHOD AND APPARATUS FOR CHANNEL 
MANAGEMENT FOR POINT-TO-MULTIPOINT SERVICES 
IN A COMMUNICATION SYSTEM 

BACKGROUND 

Cross Reference 

This application claims priority from co-pending Provisional Application 
No. 60/279,970, filed March 28. 2001, entitled "METHOD AND APPARATUS 
FOR GROUP CALLS USING DEDICATED AND COMMON CHANNELS IN 
WIRELESS NETWORKS." 

Field 

[1001] The present Invention relates to point-to-multipoint services, in a wireline 
or a wireless communication system. More specifically, the present invention 
relates to a method and an apparatus for channel management In such a polnt- 
to-multipolnt sen/ices In a communication system. 

Background 

[1002] Communication systems have been developed to allow transmission of 
information signals from an origination station to a physically distinct destination 
station. In transmitting information signal from the origination station over a 
communication channel, the information signal is first converted into a form 
suitable for efficient transmission over the communication channel. Conversion, 
or modulation, of the infomiation signal involves varying a parameter of a carrier 
wave in accordance with the information signal in such a way that the spectrum 
of the resulting modulated carrier is confined within the communication channel 
bandwidth. At the destination station the original infomiation signal is replicated 
from the modulated carrier wave received over the communication channel. 
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Such a replication is generally achieved by using an inverse of the modulation 
process employed by the origination station. 
[1003] Modulation also facilitates multiple-access, i.e., simultaneous 
transmission and/or reception, of several signals over a common 
communication channel. Multiple-access communication systems often include 
a plurality of remote subscriber terminals requiring intemiittent sen/ice of 
relatively short duration rather than continuous access to the common 
communication channel. Several multiple-access techniques are known in the 
art, such as time division multiple-access (TDMA), frequency division multiple- 
access (FDMA), and amplitude modulation multiple-access (AM). Another type 
of a multiple-access technique is a code division multiple-access (CDMA) 
spread spectrum system that conforms to the ''TIA/EIA/lS-gs Mobile Station- 
Base Station Compatibility Standard for Dual-Mode Wide-Band Spread 
Spectmm Cellular System/' hereinafter referred to as tiie IS-95 standard. The 
use of CDMA techniques in a multiple-access communication system is 
disclosed In U.S. Patent No. 4,901,307, entitled "SPREAD SPECTRUM 
MULTIPLE-ACCESS COMMUNICATION SYSTEM USING SATELLITE OR 
TERRESTRIAL REPEATERS," and U.S. Patent No. 5,103.459. entitled 
"SYSTEM AND METHOD FOR GENERATING WAVEFORMS IN A CDMA 
CELLULAR TELEPHONE SYSTEM," both assigned to the assignee of the 
present invention. 

[1004] A multiple-access communication system may be a wireless or wire-line 
and may carry voice and/or data. An example of a communication system 
carrying both voice and data is a system In accordance with the IS-95 standard, 
which specifies transmitting voice and data over the communication channel. A 
method for transmitting data in code channel frames of fixed size is descrifc)ed in 
detail in U.S. Patent No, 5,504.773, entitled "METHOD AND APPARATUS FOR 
THE FORMATTING OF DATA FOR TRANSMISSION", assigned to the 
assignee of the present invention. In accordance with the IS-95 standard, the 
data or voice is partitioned into code channel frames that are 20 milliseconds 
wide with data rates as high as 14,4 Kbps. Additional examples of a 
communication systems carrying both voice and data comprise communication 
systems conforming to the "3rd Generation Partnership Project" (3GPP), 
embodied in a set of documents including Document Nos. 3G TS 25.21 1 , 3G 
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TS 25.212, 3G TS 25.213, and 3G TS 25.214 (the W-CDMA standard), or TR- 
45.5 Physical Layer Standard for cdma2000 Spread Spectmm Systems" (the 
IS-2000 standard). 

[1005] In a multiple-access communication system, communications between 
users are conducted through one or more base stations. A first user on one 
subscriber station communicates to a second user on a second subscriber 
station by transmitting data on a reverse link to a base station. The base station 
receives the data and can route the data to another base station. The data Is 
transmitted on a forward linl< of the same base station, or the other base station, 
to the second subscriber station. Likewise, the communication can be 
conducted between a first user on a mobile subscriber station and a second 
user on a landline station. A base station receives the data from the user on a 
reverse link, and routes the data through a public switched telephone network 
(PSTN) to the second user. 

[1006] The above described wireless communication service is an example of a 
point-to-point communication service. In contrast, a polnt^tb-multipolnt sen/ice 
Is a service where Information provided by a source of the information is 
intended for a plurality of users. The basic model of a point-to-multipoint 
communication system comprises a set of users on subscriber stations, a group 
of which receives Information from one or more sources of information via a 
wireline or wireless network. In a point-to-muHipoint service, In which the 
source fixedly determines the infomiation content, e.g., news, movies, sports 
events and the like, the users are generally not communicating back. To save 
resources, in general, each user's subscriber station participating in the point-to- 
muKipoint sen/ice (a member subscriber station) monitoi^ a shared channel 
modulated by the information. Such a point-to-multipoint service is also referred 
to as broadcast or multicast, examples of common usage of which comprise TV 
broadcast, radio broadcast, and the like. Alternatively, the source of information 
is a user, a member of the group, which transmits information intended for the 
remaining members of the group. If the user wishes to talk, he presses a push 
to talk (PTT) button. Typically, the talking user's voice is routed from the 
subscriber station to the network on a dedicated reverse link channel. The 
network then transmits the talking user's voice over a forward link shared 
channel. As in case of the point-to-point communication system, such a 
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communication system atiows both iandline and wireless subscriber station to 
access the system. Such a point-to-multipoint sennce Is also refened to as a 
group servn'ce. Examples of the group service communication system use is in 
dispatch services, such as local police radio systems, taxicab dispatch systems, 
Federal Bureau of Intelligence and secret sendee operations, and general 
military communication systems. 

[1007] The above-mentioned point-to-multipoint service communication systems 
are generally highly specialized purpose-build communication systems. With 
the recent, advancements in wireless cellular telephone systems there has been 
an interest of utilizing the existing infrastructure of the - mainly point-to-point 
cellular telephone systems - for point-to-muitipoint services. As used herein, the 
term "cellulai" system encompasses system operating on both cellular and 
personal communication system (F'CS) frequencies. 

[1008] As discussed, to save resources, in general, the point-to-muitipoint 
services rely on assigning a shared forward link channel to be monitored by all 
the member users. In contrast, the wireless cellular telephone systems assign a 
dedicated fonvard and reverse link channels between a base station or sector 
whose coverage area contains users wishing to communicate. Because of the 
limited number of such dedicated fonvard and reverse link channels that can be 
supported by a wireless cellular telephone system, the number of members who 
could participate In a polnt-to-multlpoint sen/ice provided over dedicated fonvard 
and reverse link channels Is limited. Furthenmore, it Is required that both group 
sen/ices and telephone sen/ices are enabled in a wireless cellular telephone 
systems. Therefore, there is a need In the art for a method and apparatus for 
such a channel management that enables both group services and telephone 
sen/ices utilizing an existing infrastructure of a wireless cellular telephone 
system. 

SUMMARY 

[1009J In one aspect of the invention, the attove stated needs are addressed by 
channel management In a communication system, comprising eissigning to each 
subscriber station belonging to a group a shared fonward channel during an 
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active period; and assigning to each subscriber station belonging to a group a 
foHA/ard channel during a silent period. 

[1010] In another aspect of the invention, the above stated needs are addressed 
by channel management in a communication system, comprising assigning to 
each subscriber station belonging to a group a dedicated reverse channel 
during an active period; modulating by an active subscriber station belonging to 
the group the dedicated reverse channel by user data and control data; and 
modulating by passive subscriber station belonging to the group the dedicated 
reverse channel by control data. 

[1011] In yet another aspect of the invention, the above stated needs are 
addressed by modulating a reverse link channel by a request to transmit by a 
subscriber station belonging to a group; and receiving over a fonfl^ard link 
channel monitored by the subscriber station a response to the request to 
transmit. The reverse link channel used and the forward link channel monitored 
by the subscriber station depends on a state of a point-to-multipoint sen^ice 
activity, e.g., a silent and active period. The response may comprise a reverse 
link channel assignment and explicit permission to transmit. 

[1012] In yet another aspect of the Invention, the above stated needs are 
addressed by assigning different fonn/ard links to be monitored and reverse links 
to be used by member mobile stations in acconiance with the point-to-multipoint 
service activity, e.g., a silent and active period. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[1013] FIG.1 illustrates a conceptual diagram of a point-to-multipoint service 
communication system. 

DETAILED DESCRIPTION 

Definitions 

[1014] The word "exemplary" is used exclusively herein to mean "serving as an 
example, instance, or illustration." Although a best mode embodiment Is 
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contained herein, an embodiment described as ''exemplary" is not necessarily to 
be constmed as preferred or advantageous over other embodiments. 

[1015] The temns point-to-point communication is used herein to mean a 
communication between two subscriber stations over a dedicated forward 
communication channel and dedicated reverse communication channel. 

[1016] The temn point-to-muitipoint communication service is used herein to 
mean a communication wherein a plurality of subscriber stations are receiving 
communication from - typically - one source. Such services may comprise, e.g., 
group service, in which the source Is a subscriber station; a broadcast service, 
in which the source is a central station; or a multicast service, in which the 
recipients comprise a sub-set of the plurality of subscriber stations. 

[1017] The term access network is used herein to mean a collection of base 
stations and one or more base stations' controllers. The access network 
transports data between multiple subscriber stations. The access network may 
be further connected to additional networks outside the access network, such as 
a corporate intranet or the Intemet, and may transport data between each 
access terminal and such outside networio. 

[1018] The temi base station is used herein to mean the hardware with which 
subscriber stations communicate. Cell refers to the hardware or a geographic 
coverage area, depending on the context In which the tenm is used. A sector is 
a partition of a cell. Because a sector has the attributes of a cell, the teachings 
described in terms of base stations/cells are readily extended to sectors* 

[1019] The temi subscriber station is used herein to mean the hardware with 
which an access network communicates. A subscriber station may be mobile or 
stationary. A subscriber station may be any data device that communicates 
through a wireless channel or through a wired channel, for example using fiber 
optic or coaxial cables. A subscriber station may further be any of a number of 
types of devices including but not limited to PC card, compact flash, external or 
internal modem, or wireless or wireline phone. A subscriber station that is In the 
process of establishing an active traffic channel connection with a base station 
is said to be in a connection setup state. 

[1020] The term physical channel is used herein to mean a communication route 
over which a signal propagates described in terms of modulation characteristics 
and coding. 
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[1021] The term logical channel is used herein to mean a communication route 

within the protocol layers of either the base station or the subscriber station. 
[1022] The term communication channel/link is used herein to mean a physical 

channel or a logical channel In accordance with the context. 
[1023] The term reverse channel/link Is used herein to mean a communication 

channel/link through which the subscriber station sends signals to the base 

station. 

[1024] A fonvard channel/link is used herein to mean a communication 
channel/link through which a base station sends signals to an subscriber 
station. 

[1025] The term soft hand-off is used herein to mean a communication between 
a subscriber station and two or more sectors, wherein each sector belongs to a 
different cell. The reverse link communication is received by both sectors, and 
the foPA^ard link communication is simultaneously carried on the two or more 
sectors' fonn^ard links. 

[102<Q The term softer hand-off is used herein to mean a communication 
between a subscriber station and two or more sectors, wherein each sector 
belongs to the same cell. The reverse link communication is received by both 
sectors, and the fonvard link communication is simultaneously can'ied on one of 
the two or more sectors' fonA^and links. 

[1027] The term puncture is used herein to mean replacing a first infonnation 
content of a first size with a second information content of a first size. 

[1028] The term dedicated channel is used herein to mean a channel modulated 
by information specific to an individual subscriber station. 

[1029] The term common channel is used herein to mean a channel modulated 
by information shared among all subscriber stations. 

[1030] The term user data or payload is used herein to mean data other than 
control data. 

[1031] The temn control data is used herein to mean data enabling operation of 
entities in a communication system* Control data comprise, e.g., call 
maintenance signaling, diagnostic and reporting information, and the like. 
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Description 

[1032] FIG. 1 illustrates a conceptual diagram of a communication system 100 
capable of providing potnt-to-multlpoint services in accordance with 
embodiments of the present invention. For tutorial purposes, the following 
description illustrates a group service; however, one of ordinary skills in the art 
understands how to apply the disclosed concepts to other point-to-multipoint 
services, A (calling) group is defined by the group's membership, comprising 
users of subscriber stations talking to one another frequently enough to 
establish the calling group. The calling group is said to be in a sleep state when 
no member is either idle or active, e.g., all members either do not participate in 
the calling group or powered off their subscriber stations. The calling group is in 
the idle state when at least one member participates in the group. The calling 
group is in the active state when one of at least two members initiates a group 
call. A group call is divided into active and silent periods. The group call is In 
the active period when there $ire transmissions between the members without 
long idle periods. The group call is in a silent period when there is no member 
transmitting any traffic for a period extending the long idle period. 

[1033] In an active period, a group user on a subscriber station, e.g., subscriber 
station 102(1) communicates user information (voice or data) to other group 
users on subscriber stations 102(2) through 102(5) via an access networic 
comprising base stations 104 and a controller 110. For brevity, the terni 
"member subscriber station" is used hereinafter to mean "group user on a 
subscriber station" unless stated othen/vise. The base stations 104 are 
connected to the controller 110 by backhauls 112. The term backhaul is used to 
mean a communication link between a controller and a base station. The 
backhaul 112 can be implemented in a number of connection types including, 
e.g., a microwave or wire-line El or T1 , optical fiber, and other connection types 
known to one of ordinary skills In the art. The controller 110 is connected to an 
Interface unit 114, interfacing the communication system 100 with other sen/ices 
(not shown), e.g., a public switched telephone network (PSTN), packed data 
serving node (PDSN), and other services known to one of ordinary skills in the 
art. 
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[1034] When a member subscriber station, e.g., the subscriber station 102(1), 
desires to transmit user data to the group over the reverse WnK the member 
subscriber station needs to request an assignment of a reverse link and 
pemnlssion to transmit. A controi unit iocated at the Individual sector, at a base 
station comprising the sector, at the controller, or any other element comprisfng 
the access networic, is responsible for the channel assignment. The member 
subscriber station is then provided the assignment via a fonA^ard iinl< channel 
monitored by the subscriber station* The reverse link is divided into reverse link 
channels. Once the member subscriber station 102(1) is assigned a reverse 
link channel 108(1), the subscriber station 102(1) may transmit infomiation to a 
base station 104(1). Such a transmitting member subscriber station is referred 
to as an active member or a talker. The base station 104(1) routes tiie received 
infomiation to base stations 104(2) and 104(3), and transmits the received 
information on a fonA/ard link shared channel 106(1) to the subscriber station 
102(2). The base stations 104(2) and 104(3) transmit the routed infomiation on 
the fonArard link shared channels 106(2) and 106(3). To receive the Infonnation 
from the active member subscriber station 102(1), all the member subscriber 
stations of an active group, i.e., the subscriber stations 102(1) through 102(5) 
are assigned to monitor tiie fonvard link shared channei(s) 106 of their 
individual base stations 104 during active group calls. In general, the forward 
link shared channels 106(1), 106(2), and 106(3) assigned by the respective 
base stations or 104(1), 104(2), and 104(3) are different from one another. 
However, to allow improved reception of member subscriber stations 102 
located in overlapping coverage areas, the fonArard link shared channel 106 may 
be transmitted synchronously by more than one sector or base station 104. The 
method for improved reception of the fonAfanJ link common shared channel in 
overlapping coverage areas is disclosed in co-pending application serial number 
09/933,607, entitled "METHOD AND SYSTEM FOR A HANDOFF IN A 
BROADCAST COMMUNICATION SYSTEM," filed August 20. 2001. assigned 
to the assignee of the present invention. One of ordinary skills in the art 
recognizes that a base station serving an area can be sectorized. 
Consequently, the temri sector and base station are used interchangeably, 
unless expressly specified othenA/ise. 
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[1035] In one embodiment, the forward link shared channel 106 is modulated by 
the user infonnation Intended to the member subscriber stations, and control 
data, e.g., signaling infonnation, power control infomiation, and other types of 
information necessary for operation of the entities of the communication system 
known to one skilled in the art. However, the limited capacity a fonvard link 
shared channel may prevent modulation by both the call infonnation and the call 
maintenance information. Consequently, in another embodiment, only the user 
information is transmitted on the forward link shared channel 106, and the 
control data may be modulated on an additional fonArard link channel, 
hereinafter referred to as control/signaling forward link channel. In that case, 
each member subscriber station 102 must monitor, in addition to the fon/vard 
link shared channel, the control/signaling fonA/ard link channels. Such an 
control/signaling channel may be a dedicated channel or a common channel. 

[1036] When the active period ends, i.e., the member subscriber station 102(1) 
finishes communication and no other member subscriber station 102 initiates 
communication for a first determined time intiarvai,- a silent period begins. To 
reduce capacity waste, the member subscriber stations 102 cease monitoring 
the fon/vard link shared channel 106, and the control/signaling fonvard link 
channels if monitored, and start monitoring a determined fonA^anj link channel, 
thus transitioning into a domnant state. In one embodiment, transmission of the 
foHA/ard link shared channel 106 can cease. The temn dormant state is used 
herein to mean a state from which the member subscriber stations 102 
transitions to the fonA/ard link shared channel monitoring in accordance to a pre- 
determined procedure. Such a pre**detennined pnDcedure may be implemented 
as a state machine. After a second determined time interval of no group 
communication activity, the member subscriber stations 102 transition from the 
dormant state into an idle state. In the idle state, the member subscriber 
stations 102 monitor a detennined forward link channel, but a transition to the 
fonward link shared channel monitoring is carried out in accordance to a pre- 
determined procedure different from the pre-determined procedure for 
transitioning to the fonward link shared channel monitoring from the dormant 
state. Additionally, if the member subscriber stations 102 know that the group 
call ended, the member subscriber stations 102 can transition directly to the idle 
state. In another embodiment, the member subscriber stations 102 are 
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instructed by a control entity via base stations 104 to transition to an appropriate 
state. 

[1037] When the silent period ends and an active period begins, the member 
subscriber stations 102 transition from the dormant or idle state back to the 
forward link shared channel 106. The member subscriber stations 102 are 
notified about the start of the active period by signaling messages transmitted 
via the base stations 104 on the forward link channels monitored by the member 
subscriber stations 102 in the dormant or idle state. 

[1038] An application of the above-described concepts is explained in further 
details below for a communication system in accordance with IS-2000 standard. 
Although channels specific to the communication system in accordance with IS- 
2000 standard are used in the following text for tutorial purposes, one of 
ordinary skills in the art will be able to extend the above-described concepts to 
channels of communication systems in accordance with other standards* 

Forward Link Channel Assignment 

[1039] To maximize capacity and minimize power while allowing multiple users 
receive user communication (voice or data), members of an active group are 
assigned a fonvard link shared channel of their Individual sectors during active 
group calls, Le., the member subscriber stations are provided with information 
allowing the member subscriber station to receive data modulated on the 
fonvard link shared channel. In one embodimentt in a communication system in 
accordance with the IS-2000 standard, the fonA^ard link shared channel 
comprises a FonA/ard Supplemental Channel (F-SCH)i which is modulated by 
both the user data and the control data, and is shared by the member 
subscriber stations in a coverage area of the sector. When a member 
subscriber station joins an active group, a control entity via an appropriate 
sector assigns the member subscriber station to monitor (demodulate) the 
shared F-SCH(s) for a finite or an infinite duration. Such assignment 
accomplished by sending an assignment message on the channel, which the 
subscriber station monitors while in an idle or a domiant state. The shared F- 
SCH(s) may operate in a fixed-rate mode for simplicity or a variable-rate mode 
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for more flexibility. The term variable mode is used herein to mean that a data 
rate can change within an agreed-upon set of rates of data without notification. 

[1040] Once the member subscribe station is monitoring the F-€CH(s), control 
data necessary to maintain the call, e.g., a pilot strength measurement 
message, handoff direction message, handoff completion message, and other 
messages known to one of ordinary siciils in the art, and control data related to 
the group call may also be send on the F-SCt-l(s). The messages related to the 
group call may comprise, e.g., a start and an end of the group call, request and 
grant of a right to transmit, and other messages known to one of ordinary skills 
in the art. Because the F-SC}-i(s) is a shared channel, proper member 
subscriber station addressing information must be employed, so that the 
member subscriber station can discern shared information directed to all 
member subscriber stations from dedicated information directed to a particular 
member subscriber station. The control data messages and the overhead of 
member subscriber stations addressing negatively affects the user data bearing 
capacity of the F-SCIH. Therefore, attematively, the control data messages are 
canied on control/signaling fonvard link channel(s). 

[1041] In one embodiment, the control/signaling fonvard link channel, which the 
control entity via a sector assigns to each individual member subscriber station, 
in a communication system in accordance with the IS-2000 standard, comprises 
a FoHAfard Dedicated Control Channel (F-DCCH). In addition to other control 
data messages, the F-DCCH can also be modulated by reverse link power 
control commands controlling transmission power level of a member subscriber 
station transmitting on a rsverse link channel. The power control commands 
comprise a Fonrt^ard Power Control Sub-channel (F-PCSCH), which is 
punctured into the F-DCCH. The term punctured is used herein to mean 
sending a reverse link power control command in place of a F-DCCH command. 
When there is no signaling load on the F-DCCH, only the F-PCSCH is 
transmitted, thus little power and capacity is consumed. However, other power 
control methods for a point-to-mullipoint sen^ices communication system as 
disclosed in a co-pending application serial number XX/XX,XXX, entitled 
"POWER CONTROL FOR POINT-TO-MULTIPOINT SERVICES PROVIDED IN 
COMiVIUNICATION SYSTEMS," filed March 28, 2002, assigned to the assignee 
of the present invention are contemplated. 
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[1042] Alternatively, the controi/8ignallng forward link channel, which the control 
entity via a sector assigns to each individual member subscriber station, in a 
communication system In accordance with the IS-2000 standard, comprises a 
FoHAfard Common Control Channel (F-CCCH), a Fonivard Broadcast Channel 
(F-BCCH), or a combination of the F-CCCH and the F-BCCH, Consequently, 
the signaling messages for the member subscriber station are modulated on the 
F-CCCH/F-BCCH. Additionally, reverse link power control commands 
controlling transmitting power level of a member subscriber station transmitting 
of a reverse link channel can be modulated on a Fonward Common Power 
Control Channel (F-CPCCH). When there is no signaling load on the F- 
CCCH/F-BCCH, only the F-CPCCH is transmitted, thus a little power and 
capacity is consumed. Use of the F-CPCCH is disclosed in the above- 
mentioned co-pending application serial number XX/XX,XXX, entitled "POWER 
CONTROL FOR P0I^4T-T0.MULTIP0INT SERVICES PROVIDED IN 
COMMUNICATION SYSTEMS,** filed March 28, 2002, assigned to the assignee 
of the present invention. 

[1043] The member subscriber station may inform the transmitting sector about 
the quality of service (QoS). Thus, in one embodiment, when the common 
infomiation modulating the fonvard link shared channel is received in error, the 
member subscriber station may infomi the transmitting sector about the error, 
and the information may be re-transmitted. In a communication system in 
accordance with the IS-2000 standard, the Reverse Enhanced Access Channel 
(R-EACH) can be used for the QoS reporting. In one embodiment, the re- 
transmissions take place on the fon^fard link shared channel, in another 
embodiment, the re-transmissions take place on the control/signaling fonward 
link channel assigned to the member subscriber station, e.g., F-DCCH, F- 
CCCH, F-BCCH. This is feasible when the time delay and delay variation 
caused by the retransmission are tolerable for the application. Detail on 
retransmission are disclosed in a co-pending application serial number 
09/989,347, filed July 2, 2001, entitled "SYSTEM AND METHOD FOR FRAME 
RE-TRANSMISSION IN A BROADCAST COMMUNICATION SYSTEM,'' 
assigned to the assignee of the present invention. 

[1044] In another embodiment, the fonward link shared channel comprises an F- 
CCCH. an F-BCCH, or the combination of the F-CCCH and the F-BCCH. The 
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member subscriber stations may share the F-CCCHs and the F-BCCHs for 
group calls, while the non-member subscriber stations monitor the F-CCCHs 
and the F-BCCHs for paging. The F-CCCH(s) and the F"CCCH(s) assigned for 
group calls can operate in a fixed-rate mode for simplicity or a variable-rate 
mode for more flexibility. Because the F-CCCH and the F-BCCH are common 
channels, proper subscriber station addressing Infomnation must be employed, 
so that a subscriber station can discern the shared infonmatfon Intended for 
member subscriber stations from infonnation directed to an individual subscriber 
station. 

[1045] To avoid the addressing overhead, in one embodiment, the F-CCCHs 
and the F-BCCHs may be divided so that some of the F-CCCHs and the F- 
BCCHs in a sector are designated as iomard link shared channels for member 
subscriber stations for point-to-multipoint services, and the remaining F-CCCHs 
and F-BCCHs are designated exclusively for paging of the non-member 
subscriber stations. 

[1046] As discussed, the signaling messages and the overhead of subscriber 
station addressing negatively affects the traffic capacity of the toward link 
shared channel(s), therefore, altematively, the signaling messages are carried 
on an control/signaling fonAfard link channel. Consequently, when some of the 
F-CCCHs and the F-BCCHs in a sector or base station are assigned as fonvard 
link shared channels for the polnt-to-multipoint services, an additional F-CCCH 
and a fonA^ard Quick Paging Channel (F-QPCH) associated with the additional 
F-CCCH may be utilized for paging, and an additional F-BCCH may be utilized 
for point-to-multipoint service signaling. Member subscriber stations 
continuously monitor the F-CCCH(s) and the F-BCCH{s) assigned to the group 
as fonward link shared channels and the signaling F-BCCH. Furthemnore, each 
member subscriber station is assigned to monitor a slot on the F-QPCH to 
decide whether there is a need to monitor the F-CCCH associated with the F- 
QPCH for paging information. Such a use of F-QPCH and associated F-CCCH 
is fully described in the IS-2000, thus known to one of ordinary skills in the art. 

[1047] When an active member subscriber station communicates with the base 
station, in one embodiment the reverse link power commands are transmitted 
on the forward link shared channels, i.e., the F-CCCH/F-BCCH. In another 
embodiment, the reverse link power commands both for the member subscriber 
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Stations and non-member subscriber stations are modulated on a F-PCSCIH. 
To properly interpret the reverse linl< power commands, eacli indi>ridual 
subscriber station monitors a different sub-stream of the power control 
commands on the F-PCSCH assigned to the subscriber station. Alternatively, 
some of the F-PCSCHs in a sector or base station are assigned for member 
subscriber stations only, while other F-CPCCHs are designated for non-member 
subscriber stations. Again, each individual subscriber station is assigned to 
monitor a different sub-stream of power control commands on the assigned F- 
PCSCHs. Use of the F-CPCCH is disclosed In the above-mentioned co- 
pending application serial number XX/XX.XXX. entitled "METHOD AND 
APPARATUS FOR A POWER CONTROL IN A POINT-TO-MULTIPOINT 
SERVICES IN A COMMUNICATION SYSTEM," filed March 28. 2002, assigned 
to the assignee of the present Invention. 
[1048] The member subscriber station may inform the transmitting sector about 
the quality of service (QoS). Thus, in one embodiment, when the common 
Infomriation modulating the fonvard link shared channel F-CCCH(s) or F- 
BCCH(s) is received in enror by a member subscriber station, the member 
subscriber station may used a reverse enhanced access channel (R-EACH) to 
infomfi the transmitting sector about the en^or, and the infomriation may be re- 
transmitted. Re-transmissions can take place on the group call F-CCCH(s) or 
F-BCCH(s). Re-transmission is feasible when the time delay and delay 
variation caused by the retransmission are tolerable for the application. Detail 
on retransmission are disclosed in the above-cited co-pending application serial 
number 09/898,347, filed July 2, 2001, entitled "SYSTEM AND METHOD FOR 
FRAME RE-TRANSMISSION IN A BROADCAST COMMUNICATION 
SYSTEM", assigned to the assignee of the present Invention. 

Reverse Link Channel Assignment 

[1049] As discussed above, in general, only one member subscriber station 
transmits on a reverse link at one time. Consequently, although the passive 
member subscriber stations do not transmit user data over reverse link any of 
the sectors, the passive member subscriber stations may need to use a reverse 
link to communicate to the sectors infomriation necessary for call maintenance. 
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e.g., handoff messages, power control, and other information known to one of 
ordinary skills in the art. The term passive is used herein to mean a member 
subscriber station monitoring a forward iink shared channel, and any 
control/signaling forward link channel necessary for group call, but not 
transmitting user data on a reverse iink channel. Furthenmore, the passive 
member subscriber station may desire to communicate some data; therefore, 
the passive member subscriber station needs means for requesting a reverse 
traffic channel assignment. Consequently, the passive member subscriber 
stations may need to be assigned reverse link channels. 

[1050] In accordance with one embodiment, the control entity via a sector 
assigns to each individual member subscriber station a reverse dedicated 
channel, which, in a communication system In accordance with the IS-2000 
standard comprises a Reverse Dedicated Control Channel (R-DCCH), upon 
joining an active group. The passive member subscriber stations use the R- 
DCCH for transmitting control data for regular calls (e.g., reporting of fonward 
link pilots), and transmitting control data related to the group call (e.g., quality 
metric reporting of fonvard link broadcast channel, request for a reverse iink 
traffic channel assignment) The active member station further uses the R- 
DCCH for transmitting user data. When transmitting the R-DCCH, the member 
subscriber station also transmits a Reverse Pilot Channel (R-PICI-1) and a 
Reverse Power Control Subchannel (R-PCSCH). The R-PCSCH carries 
feedback on a quality metric of the fonivard (ink shared channel. 

[1051] Because the R-DCCH is modulated by control data only, there are 
periods, in which there Is no need to transmit such Information. Consequently, 
the passive member subscriber station may cease to transmit the R-DCCH, and 
transmit only the R-PICH multiplexed with the R-PCSCH, Such mode of 
operation is described In the IS-2000 standard. 

[1052] If the periods of Inactivity exceeds a pre-determlned interval, further 
reduction in power and capacity consumption may be achieved by gating the R- 
PICH/R-PCSCH. The term gating as used herein means activating 
transmission of the R-PICH/R-PCSCH only In pre-determined power control 
groups (PCG). Additionally, as the frequency of power measurement at the 
sectoris decreased because the need for precise reverse link power control 
becomes less Important, the data rate on the corresponding sub-stream on the 
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F-CPCCH carrying the reverse control power commands is reduced. The rate 
reduction on the F-CPCCH is achieved by assigning the gated member 
subscriber station to a lower rate sub-stream the F-CPCCH, or by sharing a 
higher rate sub stream by multiple gated member subscriber stations. 

[1053] Furthennore. if there is no need to transmit the power control commands, 
the transmission of the R-PCSCI-I can be discontinued because in accordance 
with the IS-2000 standard, the he only necessary transmission from the 
subscriber station is the R-PICH, I.e., the R-PICIH Is sent continuously without 
the multiplexed R-PCSCH. Additionally, the transmission on the R-PICH/R- 
PCSCH can be stopped altogether. This results in stopping the sub-stream on 
the corresponding F-CPCCH. 

[1054] Furthemnore, a combination of the two methods may be used. In such a 
method, the member subscriber station starts the gated R-PICH/R-PCSCH 
transmission after a first inactivity interval, and stops the R-PICH/R-PCSCH 
transmission after a second inactivity interval. The data rate of the 
con-esponding F-CPCCH is reduced correspondingly. 

[1055] If the member subscriber station needs to transmit control data signaling 
messages to a sector during the gated or stopped mode on the R-DCCH, a 
transmission of a first signaling message terminates the gating, i.e., the R-PICH, 
R-PCSCH, and the R-DCCH are continuously activated during the signaling 
message. Once the signaling messages has been sent, the subscriber station 
reverts to the gated or stopped mode as described above. Furthermore, to 
assist the sector in acquiring the subscriber station signal, the R-PICH can be 
activated ahead of the R-DCCH message, possibly at an elevated power level, 
as a preamble. 

[1056] In an alternative embodiment, only the active member subscriber station 
is assigned a dedicated reverse link channel, e.g., R-DCCH. The passive 
member subscriber stations are not assigned dedicated reverse link channels. 
Instead, the passive member subscriber stations use a reverse enhanced 
access channel R-EACH for reverse link signaling when needed, using basic 
access, reservation access, and power control access. The basic access, 
reservation access, and power control access are defined in the IS-2000 
standard, therefore, well known to one of ordinary skills in the art. 
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[1057] According to the basic access mode, the member subscriber station 
randomly selects a R-EACH, and transmits a pre-amble with increased power 
on the R-PICH, followed by the message on the R-EACH. The member 
subscriber station then monitors the fonA^ard link shared channel for 
acknowledgement, and starts transmission on the R-EACH upon reception of 
the acknowledgement. 

[1058] According to the reservation access, the member subscriber station 
randomly selects a R-EACH, and transmits a short header to a sector on the R- 
EACH to reduce the probability of collision with other access attempts on the R- 
EACtH, which might result in loss of the access attempt. The sector sends an 
Early Acknowledgement Channel Assignment Message (EACAM) on a Fon/vard 
Common Assignment Channel (F-OACH) to assign a reverse common control 
channel (R-CCCH) to the member subscriber station. The member subscriber 
station then monitors the fonvard link shared channel for the EACAM, and starts 
transmission on the R-CCCH upon reception of the EACAM. 

[1059] In another embodiment, a member subscriber station transmit on a R- 
EACH in a Power Controlled Access Mode (PCAM). In the PCAM, the access 
procedure is similar to the reservation access and the transmission on the R- 
EACH is power controlled by designated power control bits sent by base station 
upon acquisition of the R-EACH on the FonA^ard Common Power Control 
Channel (F-CPCCH). 

Transmission to the Group 

[1060] When a member subscriber station desires to transmit voice or data to 
the group, the member subscriber station needs to be assigned a reverse 
channel and receive permission to transmit. 

[1061] As discussed, in one embodiment, each member subscriber station is 
assigned a reverse link channel for transmitting control data, e.g., an R-DCCH. 
upon joining an active group. When the group activity ends, there is no need for 
the member subscriber stations to transmit control data, therefore after a 
predetermined period of group call inactivity, the member subscriber stations 
release the reverse link channel and start monitoring a different reverse link 
channel used for an access of the communication system. In one embodiment, 
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the member subscriber station monitors a reverse access channel (R-ACH) or a 
reverse enhanced access channel (R-EACH). Consequently, when a member 
subscriber station in an active group call with inactivity not exceeding the 
predetenmined period needs to transmit user data, a control data signaling 
message is sent over the R-DCCI-I from the member subscriber station to a 
sector, if the member subscriber station has released the R-DCCI-I, the 
member subscriber station sends a control data signaling message on the R- 
ACH or the R-EACH. 

[1062] In one embodiment, the control data signaling message is a request for 
permission to transmit* Upon receiving the request, the sector issues the 
permission to transmit via a fonA/ard link channel that the member subscriber 
station monitors. As described above, when the silent period exceeds a pre-- 
detenmined interval, the member subscriber stations cease monitoring the 
fonvard link shared channel, and the control/signaling forward link channels if 
monitored, and start monitoring a detennined fonAfard link channel, thus 
transitioning into a dormant state. Therefore, if there were recent group 
activities not exceeding the predetermined period of Inactivity, the member 
subscriber station Is monitoring the fonA^ard link shared channel or the 
control/signaling fonArard link channels; consequently, the pennission is issued 
on the tomard link shared channel or the control/signaling fonvard link 
channels. If the member subscriber stations released the foPA/ard link shared 
channel and the control/signaling fonA/ard link channels, the pemnission is 
issued on the fonn/ard link channel monitored by the member subscriber 
stations, in this case, all member subscriber stations must be further sent a 
signaling message to start monitoring the fopA^ard link shared channel at their 
sectors and the control/signaling fonvard channel if such channel is used. 

[1063] The reverse link transmission may proceed on the reverse link channel, 
e.g., the R-DCCH, once the member subscriber station receives the pemiission 
to use the R-DCCH. Alternatively, the reverse link channel assigned for the 
communication may comprise, e.g., a Reverse Common Control Channel (R- 
CCCH), a Reverse Fundamental Channel (R-FCH), or a Reverse Supplemental 
Channel (R-SCH). 

[1064] The assignment of the R-SCH can be infinite. The assignment is 
revoked when the member subscriber station Informs the sector through the R- 
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DCCH that the communication is over, or when the sector detects cessation of 
the transmission from the member subscriber station for a predetemnined 
amount of time. The base station can then assign the R-SCH to another 
member subscriber station desiring to transmit to the group. Because there is 
at most one member subscriber station transmitting at any given moment, there 
will be at most one R-SCH in alt sectors containing active member subscriber 
stations to support a group call. 

[1065] As discussed, In one embodiment the member subscriber stations are 
not assigned individual R-DCCHs. but use the R-EACH for reverse link 
signaling and communication when needed. Consequently, the request for 
permission to transmit is sent using the R-EACH or an R-EACH and R-CCCH. 
The R-EACH or the R-EACH/R-CCCH are used in the basic access, reservation . 
access, and power control access mode as defined in the IS-2000 standard. 

[1066] Upon receiving the request, the base station assigns the member 
subscriber station an R-FCH, an R-DCCH, an R-CCCH, or an R-SCH, and 
issues pemiission to start transmission through the fonA^ard channel that the 
member subscriber station monitors. Therefore, if there were recent group 
activities and the member subscriber station is monitoring the fonA/ard link 
broadcast channel, the permission Is issued on the fonA/ard link broadcast 
channel, e.g., the F-SCH, F-CCCH/F-BCCH, or the F-DCCH monitored by the 
member subscriber station. If the member subscriber stations released the 
foPA^ard link shared channel or the F-DCCH, the pennlssion Is issued on a F- 
PCH a F-CCCH. In this case all member subscriber stations must further be 
send a signaling message to start monitoring the fonAfard link broadcast channel 
at their sectors and a control/signaling fonA/ard channel If such channel is used. 

[1067] If the member subscriber station desiring to transmit is granted an R-FCH 
or a R-DCCH, the procedures of set-up and release of the R-FCH or the R- 
DCCH in accordance with the lS-2000 standard apply. Signaling between the 
active member subscriber station and the system takes place on the assigned 
R-FCH or the R-DCCH. or the R-EACH/F-CCCH. 

[1068] If the member subscriber station desiring to transmit is granted an R- 
CCCH, the R-CCCH may be exclusively assigned to the member subscriber 
station by the sector for a predetenmined duration to avoid conflicts with other 
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member subscriber stations, or the R-CCCH can be shared to improve 
efficiency. 

[1069] If the member subscriber station desiring to transmit is granted an B- 
SCH, the R-^CH is exclusively assigned to a member subscriber station by the 
sector for a predetermined duration. For user data transmission, the 
assignment of the R-SCH can be infinite. The assignment temnlnates when the 
member subscriber station Informs the sector over R-EACIH that the segment of 
conversation is over, or when the sector detects no more transmission from the 
member subscriber station. The sector can then assign another member 
subscriber station to transmit on the R-SCH. 

[1070] Alternatively, transmissions to the group shorter than a threshold occur 
on the R-EACIH without request-permission exchanges. Basic access, 
reservation access, and power control access are three exemplary 
embodiments for the use of these channels, and are defined in the IS-2000 
standard. In this embodiment, transmissions to the group longer than the 
threshold from a member subscriber station need to follow the request- - 
penmission exchange. 

[1071] In the above-described embodiment, the member subscriber station must 
send a request and receive pemnission before the member subscriber station 
may start transmission on the assigned reverse linic channel. The channel 
assignment and permission to transmit are not necessary two distinct requests. 
The reverse channel assignment occurs at the lower layer, e.g., a sector, and 
the permission to transmit at a higher layer, e.g., a group call manager. 
Therefore, in one embodiment, the member subscriber station may start 
transmission upon channel assignment, which implies that a penmission to 
transmit has been given. 

Silent Period Determination 

[1072] To reduce capacity waste, member subscriber stations are only 
assigned to forward link shared channels during active group calls. Therefore, 
the sectors and the member subscriber stations must be able to determine the 
beginning of a silent period. The term silent period is used herein to identify the 
dormant or the idle state. The silent period begins, e.g., because no more 
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requests for transmission to the group exist for a pre*detennnined interval or 
because pre-an'anged sctiedule for the group call expired. In one embodiment, 
the decision is made by the access network, and is communicated to the 
member subscriber stations. Alternatively, the member subscriber station 
detenriines the start of the silent period from a long period of inactivity and 
transition into a donnant/idle mode autonomously, with or without notifying the 
sector. In another alternative embodiment, the member subscriber stations as 
well as the access network transition into the silent period based on individual 
schedules. 

[1073] Once the beginning of a silent period is determined, the member 
subscriber station transfers to a slotted mode of operation, only periodically 
monitoring the group call associated common channels or the common 
channels associated Quick Paging Channels (QPCHs) that can be optionally 
provided. 

[1074] Alternatively, the member subscriber station transitions to paging 
channels that the member subscriber station would monitor regularly (the F- 
PCH, or the combination of the F-CCCH and the F-BCCH, each with optionally 
associated QPCH). 

[1075] If the member subscriber stations are monitoring the F-SCH and the F- 
DCCH in the active period, the member subscriber stations monitor the F-DCCH 
in the silent period. 

[107d] In a third alternative embodiment, the control entity via a sector assigns 
the member subscriber station to monitor the group call-associated F-CCCH(s) 
and F-BCCH(s) for the group activities and another F-CCCH or an F-CCCH/F- 
BCCH pair for regular paging and messaging. 

[1077] In a fourth alternative embodiment, the control entity via a sector assigns 
the member subscriber station to monitor a set of F-CCCH(s) and F-BCCH(s) 
for the group activities, an F-CCCH for regular paging, a QPCH associated with 
the regular-paging F-CCCH, and an F-BCCH for point-to-multipoint service 
signaling. A member subscriber station continuously monitors the group F- 
CCCH{s) and F-BCCH(s), as well as the F-BCCH and the assigned positions 
(called Paging Indicator in IS-2000) on the QPCH for that member subscriber 
station to decide whether there Is a need to also monitor its assigned regular- 
paging F-CCCH. 
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Active Period Notification 

[1078] Once an active period begins, the member subscriber station is notified 
througli messages transmitted on forward link channels monitored by the 
member subscriber station in the silent period. 

[1079] In one embodiment, the fonward link channels used for each of the 
member subscriber stations in active state are fonA/ard common control 
channel(s) (F-CCCH), fonward broadcast common channel (F-BCCH), or both 
the F-CCCH and the F-BCCH. 

[1080] In one embodiment, all F-CCCHs and F-BCCHs are shared by the 
member subscriber stations for the group calls and by non-members for their 
paging needs in a given sector. This is achieved by having proper addressing 
infomnaf ton in the transmission on these fon^fard link channels. 

[1081] In another embodiment, some F-CCCHs and F-BCCHs in a sector are 
designated exclusively for group call purposes, and the remaining F-CCCHs 
and F-BCCHs designated exclusively for paging of the non-member subscriber 
stations. 

[1082] Those of ordinary skill in the art will recognize that although the various 
embodiments were described In temns of flowcharts and methods, such was 
done for pedagogical purposes only. The methods can be perfomned by an 
apparatus, which in one embodiment comprises a processor interfaced with a 
transmitter, a receiver and any other appropriate blocks of the AT and/or AP. 

[1083] Those of ordinary skills in the art would understand that information and 
signals may be represented using any of a variety of different technologies and 
techniques. For example, data, instructions, commands, information, signals, 
bits, symbols, and chips that may be referenced throughout the above 
description may be represented by voltages, currents, electromagnetic waves, 
magnetic fields or particles, optical fields or particles, or any combination 
thereof. 

[1084] Those of skill would further appreciate that the various illustrative logical 
blocks, modules, circuits, and algorithm steps described in connection with the 
embodiments disclosed herein may be implemented as electronic hardware, 
computer software, or combinations of both. To clearly illustrate this 
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interchangeability of hardware and software, various illustrative components, 
blocl^s, modules, circuits, and steps have been described above generally in 
tenns of their functionality. Whether such functionality is Implemented as 
hardware or software depends upon the particular application and design 
constraints imposed on the overall system. Skilled artisans may implement the 
described functionality In varying ways for each particular application, but such 
implementation decisions should not be interpreted as causing a departure from 
the scope of the present invention. 
[1085] The various illustrative logical blocks, modules, and circuHs described in 
connection with the embodiments disclosed herein may be implemented or 
performed with a general purpose processor, a digital signal processor (DSP), 
an application specific integrated circuit (ASIC), a field programmable gate array 
(FPGA) or other programmable logic device, discrete gate or transistor logic, 
discrete hardware components, or any combination thereof designed to perform 
the functions described herein. A general purpose processor may be a 
microprocessor, but in the alternative, the processor may be any conventional 
processor, controller, microcontroller, or stete machine. A processor may also 
be implemented as a combination of computing devices, e.g., a combination of 
a DSP artd a microprocessor, a plurality of microprocessors, one or more 
microprocessors in conjunction with a DSP core, or any other such 
configuration. 

[1086] The steps of a method or algorithm described in connection with the 
embodiments disclosed herein may be embodied directly in hardware, in a 
software module executed by a processor, or in a combination of the two. A 
software module may reside in RAM memory, flash memory, ROM memory, 
EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a 
CD-ROM, or any other form of storage medium known in the art. An exemplary 
storage medium is coupled to the processor such the processor can read 
information from, and write information to, the storage medium. In the 
alternative, the storage medium may be Integral to the processor. The 
processor and the storage medium may reside in an ASIC. The ASIC may 
reside in a user temiinaL In the alternative, the processor and the storage 
medium may reside as discrete components in a user terminal. 
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[1087] The previous description of the disclosed embodiments is provided to 
enable any person sicilled in the art to mal^e or use the present Invention. 
Various modifications to these embodiments will be readily apparent to those 
sl<illed in the art, and the generic principles defined herein may be applied to 
other embodiments without departing from the spirit or scope of the invention. 
Thus, the present Invention is not intended to be limited to the embodiments 
shown herein but is to be accorded the widest scope consistent with the 
principles and novel features disclosed herein, 

[1088] A portion of the disclosure of this patent document contains material, 
which is subject to copyriglit protection. The copyright owner has no objection 
to the facsimile reproduction by anyone of the patent document or the patent 
disclosure, as it appears in the Patent and Trademark Office patent file or 
records, but othenvise reserves all copyright rights whatsoever. 
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CLAIMS 

1 . A method for channel management In a communication system, 
2 comprising: 

assigning at least one fonvard link shared channel during an active 
4 period to subscriber stations belonging to a group; and 

assigning at least one fonA/ard Ilnlc channel during a silent period to the 
6 subscriber stations. 

2. The method as claimed in claim 1, wherein said assigning at least 
2 one foHA/ard link channel during a silent period to the subscriber stations 

comprises: 

4 assigning at least one fonA/ard link channel during a silent period to the 

subscriber stations; the at least one fonA/ard link channel being modulated by 
6 information pertaining to point-to-point services and point-to-multipoint services, 

3. The method as claimed in claim 1 , wherein said assigning at least 
2 one fon/vard link channel during a silent period to the subscriber stations 

comprises: 

4 assigning at feast one fonA^ard link channel being modulated by 

information pertaining to point-to-point services; and 
6 assigning at least one fonA^ard link channel being modulated by 

information pertaining point-to-multipoint services. 

4. The method as claimed in claim 1 , wherein said assigning at least 
2 one fonvard link shared channel during an active period to subscriber stations 

belonging to a group comprises: 
4 assigning at least one fonvard link shared channel during an active 

period to subscriber stations belonging to a group; the fonward link shared 
6 channel being modulated by user data and control data. 

5. The method as claimed in claim 1 , further comprising: 

2 assigning a foPA/ard link dedicated channel during an active period to 

each of the subscriber stations. 



wo 02/080609 



27 



PCT/US02/09827 



6. The method as claimed in claim 5, wherein said assigning at least 
2 one fonA/ard Mnk shared channel during an active period to subscriber stations 

belonging to a group comprises: 
4 assigning at least one forward link shared channel during an active 

period to subscriber stations belonging to a group; the iomard link shared 
6 channel being modulated by user data; and 

wherein assigning a fon^^ard linl< dedicated channel during an active 
8 period to each of the subscriber stations comprises: 

assigning a fonA^ard linl< dedicated channel during an active period to 
10 each of the subscriber stations; the fonivard link dedicated channel being 
modulated by control data 

7. A method for channel management in a communication system, 
2 comprising: 

assigning at least one reverse link dedicated channel during an active 
4 period to each subscriber station belonging to a group; and 

modulating the at least one reverse link dedicated channel by user data 
6 and control data by an active subscriber station belonging to the group. 

8. The method as claimed in claim 7, further comprising: 

2 modulating the at least one reverse link dedicated channel by control 

data by a passive subscriber station betonging to the group. 

9. A method for channel management in a communication system, 
2 comprising: 

assigning at least one reverse link dedicated channel to an active 
4 subscriber station belonging to a group; and 

assigning at least one reverse link common channel to a passive 
6 subscriber station belonging to a group. 

1 0. The method as claimed in claim 9, further comprising: 

2 modulating the at least one reverse link dedicated channel by user data 

and control data. 
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1 1 . The method as claimed in claim 9, further comprising: 

2 modulating the at least one reverse link common channel by control data* 

1 2. The method as claimed in claim 9, further comprising: 
modulating the at least one reverse link common channel by a request 

for a reverse link channel assignment; and 

modulating the assigned reverse link channel by control data. 

13. An apparatus for channel management in a communication 
2 system, comprising: 

means for assigning at least one forward link shared channel during an 
4 active period to subscriber stations belonging to a group; and 

means for assigning at least one fon/vard link channel during a silent 
6 period to the subscriber stations. 

14. The apparatus as claimed In claim 1 3, wherein said means for 
2 assigning at least one fonA/ard link channel during a silent period to the 

subscriber stations comprises: 

4 means for assigning at least one fonfvard link channel during a silent 

period to the subscriber stations; the at least one fon/vard link channel being 

6 modulated by information pertaining to point-to-point sen/lces and point-to- 
multipoint sen/Ices. 

1 5. The apparatus as claimed in claim 1 3, wherein said means for 
2 assigning at least one fonA^ard link channel during a silent period to the 

subscriber stations comprises: 
4 means for assigning at least one forward link channel being modulated 

by information pertaining to point-to-point sen/ices; and 
6 means for assigning at least one fon/vard link channel being modulated 

by information pertaining point-to-multipoint services. 
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16. The apparatus as claimed in claim 13, wherein said means for 
2 assigning at least one fonvard linl< shared channel during an active period to 

subscriber stations belonging to a group comprises: 
4 means for assigning at least one fon/vard link shared channel during an 

active period to subscriber stations belonging to a group; the fonA/ard link shared 
6 channel being modulated by user data and control data. 

17. The apparatus as claimed in claim 13, further comprising: 

2 means for assigning a tomatd link dedicated channel during an active 

period to each of the subscriber stations. 



1 8. The apparatus as claimed in claim 1 7, wherein said means for 
2 assigning at least one fonA/ard link shared channel during an active period to 

subscriber stations belonging to a group comprises: 
4 means for assigning at least one fonvard link shared channel during an 

active period to subscriber stations belonging to a group; the forward link shared 
6 channel being modulated by user data; and 

wherein means for assigning a fonA/ard link dedicated channel during an 
8 active period to each of the subscriber stations comprises: 

means for assigning a fonn/ard link dedicated channel during an active 
10 period to each of the subscriber stations; the fonA^ard link dedicated channel 
being modulated by control data. 

19. An apparatus for channel management in a communication 
2 system, comprising: 

means for assigning at least one reverse link dedicated channel during 
4 an active period to each subscriber station belonging to a group; and 

means for modulating the at least one reverse link dedicated channel by 
6 user data and control data by an active subscriber station belonging to the 
group. 

20. The apparatus as claimed in claim 19, further comprising: 

2 means for modulating the at least one reverse link dedicated channel by 

control data by a passive subscriber station belonging to the group. 



wo 02/080609 



30 



PCT/US02/09827 



21. An apparatus for channel management in a communication 
2 system, comprising: 

means for assigning at least one reverse llnl< dedicated channel to an 
4 active subscriber station belonging to a group; and 

means for assigning at least one reverse linl< common channel to a 
6 passive subscriber station belonging to a group. 

22- The apparatus as claimed in claim 21 , further comprising: 
2 means for modulating the at least one reverse link dedicated channel by 

user data and control data. 

23. The apparatus as claimed In claim 21 , further comprising: 

2 means for modulating the at least one reverse link common channel by 

control data. 

24. The apparatus as claimed in claim 21 , further comprising: 
means for modulating the at least one reverse link common channel by a 

request for a reverse link channel assignment; and 

means for modulating the assigned reverse link channel by control data. 

25. An apparatus for channel management in a communication 
2 system, comprising: 

a control unit at an access network configured to: 
4 assign at least one fonAfard link shared channel during an active 

period to subscriber stations belonging to a group; and 
6 assign at least one fonA^ard link channel during a silent period to 

the subscriber stations; and 
8 a sector communicatively coupled to said control unit, configured to 

transmit infomiation about the assignment. 

26. The apparatus as claimed in claim 25, wherein said control unit 

2 assigns at least one fonward link channel during a silent period to the subscriber 
stations by being configured to assign at least one forward link channel during a 
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4 silent period to the subscriber stations; the at least one fonAfard link channel 

being modulated by infonmatlon pertaining to point-to-point sen/Ices and point- 
6 to-multipoint services. 

27. The apparatus as claimed In claim 25, wherein said control unit 

2 assigns at least one fonward link channel during a silent period to the subscriber 

stations by being configured to: 
4 assign at least one fonward link channel being modulated by infonmation 

pertaining to point-to-point services; and 
6 assign at least one forward link channel being modulated by information 

pertaining point-to-multipoint services. 

28. The apparatus as claimed in claim 25, wherein said control unit 
2 assigns at least one foHA/ard link shared channel during an active period to 

subscriber stations belonging to a group by being configured to: 
4 assign at least one fonvard link shared channel during an active period to 

subscriber stations belonging to a group; the fonnfard link shared channel being 
6 modulated by user data and control data. 

29. The apparatus as claimed in claim 25, wherein said control unit is 
2 further configured to assign a fonA^ard link dedicated channel during an active 

period to each of the subscriber stations. 

30. The apparatus as claimed in claim 29, wherein said control unit 
2 assigns at least one forward link shared channel during an active period to 

subscriber stations belonging to a group by being configured to: 
4 assign at least one forward link shared channel during an active period to 

subscriber stations belonging to a group; the fonA/ard link shared channel being 
6 modulated by user data; and 

wherein said control unit assigns a foHA/ard link dedicated channel during 
8 an active period to each of the subscriber stations by being configured to: 

assign a foPA^ard link dedicated channel during an active period to each 
10 of the subscriber stations; the fonA/ard link dedicated channel being modulated 
by control data* 



wo 02/080609 



32 



PCT/US02/09827 



31. An apparatus for channel management in a communication 
2 system, comprising: 

a control unit at an access network configured to assign at least one 
4 reverse linic dedicated channel during an active period to each subscriber 

station belonging to a group; and 
6 an active subscriber station belonging to the group configured to 

modulate the assigned at least one reverse linIc dedicated channel by user data 
8 and control data. 

32. The apparatus as claimed in claim 31 , further comprising: 

2 a passive subscriber station belonging to the group configured to 

modulate the at least one reverse link dedicated channel by control data. 

33. An apparatus for channel management In a communication 
2 system, comprising: 

a control unit at an access network configured to: 
4 assign at least one reverse link dedicated channel to an active 

subscriber station belonging to a group; and 
6 assign at least one reverse link common channel to a passive 

subscriber station belonging to the group; and 
8 a sector communicatively coupled to said control unit, configured to 

transmit information about the assignment. 

34. The apparatus as claimed in claim 33, further comprising: 

2 an active subscriber station belonging to the group configured to 

modulate the at least one reverse link dedicated channel by user data and 
4 control data. 

35. The apparatus as claimed in claim 33, further comprising: 

2 a passive subscriber station belonging to the group configured to 

modulate the at least one reverse link common channel by control data. 



36. The apparatus as claimed in claim 33, further comprising: 
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2 a passive subscriber station belonging to the group configured to: 

modulate the at least one reverse link common channel by a 

4 request for a reverse link channel assignment; and 

modulate the assigned reverse link channel by control data. 
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